PATENT ABSTRACTS OF JAPAN 



(1 1 )Publication number : 2000-21 9787 

(43)Date of publication of application : 08.08.2000 



(51)Int.CI. 



C08L 23/14 
C08J 5/18 
C08L 23/16 



//(C08L 23/14 
C08L 23:10 ) 



(21 Application number : 11-173771 
(22)Date of filing : 21 .06.1 999 



(71 Applicant : IDEMITSU PETROCHEM CO LTD 
(72)Inventor : SETA YASUSHI 
MINAMI YUTAKA 



(30)Priority 

Priority number : 1 033551 3 Priority date : 26.1 1 .1 998 Priority country : JP 

i : — — ; ; ■ ■— 

(54) PROPYLENE RESIN COMPOSITION AND FILM MADE THEREFROM 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a resin composition which can give a polypropylene film 
improved in low-temperature heat sealability, slipperiness, etc., without detriment to good 
rigidity, transparency, impact resistance, etc., inherent in a polypropylene film by blending a 
propylene random copolymer with a propylene polymer having a crystallization temperature 
higher than that of the random copolymer in a specified ratio. 

SOLUTION: This composition comprises 55-99 pts.wt. (A) propylene random copolymer 
comprising propylene and ethylene and/or 1-butene and 45-1 pt.wt. (B) propylene polymer 
having a crystallization temperature TCB (° C) as measured with a differential scanning 
calorimeter higher than the crystallization temperature (TCA)> (° C) of component A and 
satisfies the following requirements: Tc>0.75 x Tm-5 [wherein Tc (n) is the peak top 
temperature on the maximum temperature side in a crystallization curve measured with a 
differential scanning calorimeter, and Tm (° C) is the peak top temperature on the minimum 
temperature side in a melting curve], and WO<6 wt.% (wherein WO is the amount of an eluate in 
a temperature range of 0° C or below in temperature-rising fractionation chromatography. 
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swpt(wt%) ^2 0wt% j:o^ft»nar, ijgffit?-* 

To -r&fc^ ^neriKiaoti, {g?s<ftj©j$#^<& 

U {gSW©/^^^^/^ jm ->-K fig 

[0 0 17] ±$fflli-*©ffi©{8l©JS$H4» * 

hJ»c*5tt3^;l>P-;H) if ©»!$•»?> 

7^A©»Jtt£i«i63f1W&D> {##T (B) fig# 

T?&£o IoT> (Tp +5) °CW±©?§mfig^Wht(w 
t%) t>\ S (a 2-4) U\ 
(2-3) ±IS7P^py^=TC^y^«a^«. 
±!B (a 3) T^-r#S^a'J^DVh^7-T- (TR 

e f) vov&cFtDffi&mmicts^xmm-fznwtiv 

t%) t (a + 0) (*;!/%) tf±S (3) ~ (5) ©H 
ff*j»fc*4»ttitf7-r;l/^, ~7-K $$t#©fi£«ft 
fcWhoiyfc &©»<:* 9, JiMiJ, {g#?ft£#©7U 

[0 0 18] J/c, ^£{**©SM»5>x*7l/X-f7P 
ttttiSE (wt%)£ (a + j8) tf±IB3 (a 3 

-9).S(a3-10) OBBflRftMfe-Tit&tt, 7-T* 

2 0^Wpi\ ^08 0-1 5 a' 
*»fcU d:D»$t<«S (a'2-3) 

3 0^Wpr\ 9 0-1 2 a' 

-f&fcS (Tpr+5) TCW±©»a«i)' (WhrCw 



f!ffSU\ 

[2-4] ±IB7'peb7^H7Cv7^«] 
^/H^yf'y^X (M I ) 0. I~200g/10» 
T?fc*©jWff* U\ M I #£©§EBfr?>ftti-5 2:fig0 
ttfc&Sfc©fcfc!> J ?>*-<#$L<iB:V\, <fc¥)»SL< 
til~40g/l 0#T*&-5 o 

13 C - N M R fc <fc U jjffig Lfc*ll=^©±tft»l4f£ 
10 4iP tt9 8*;U%W±T?fc«©#Ji?3:lA\, 

uftMiiJtttf {g~F-f S 1: 7^/I/A©lH4, 7 yf/n «y 

8. 5t/V%tLt?fe«, 

[2 -6) ±IE^Dt?U7^=7t7 7^A«a'&f*:tt, 
y;W<-5x-S/g 7^nvh^77-f-lcJ:»)«iJSS 
ttfcfi^¥$#?SMw fcft^^FSMn £©J± (M 

w /Mn ) tt7-f;i/A©awtt©«^*^6WT-e&a 

t«L^ 0 #£2. 5^Mw /Mn ^5WlT?fe 
20 3„ 

C3) ±ib cn ?mwLtc*m®<D®mmimfcm^ 

3~F!B (a'l) ~ (a'3) ©tttt**-r*«pfiftyae 

(a) mftic-D^rmm-tSo 

(a'l) " C-NMR(cJ;DiJSL/c:±±fi-&tt^©x^ 
UymtKD^Mma' (wt%) #0. 2~10wt%?-& 
0, SfSL<«0. 5~9wt% > &K>tf%L<te 1 ~8 
wt% , Mfc^$L<ti3~7wt% »t»$L< 

30 (Tmr( °C))£a* (a' 1- 2) 

Tmr^ 1 6 0- 5 a' • • • (a'1-2) 
*»fcU »$L<«S (a'1-3) 
Tmr^ 1 6 0-6 a' • • • (a'1-3) 
*»fcU (a '2) #fi#8iJ*PVhy-77>f- (TR 
EF) fcfe^T£»tittl£-*fflJg*Tpr (°C) i; U 
(Tpr-5) °C~ (Tpr+5) 1C©iBS«Iin»»fcW* 
1 (Wpr(wt%) ) &2 0wt% W±T'fctK $?£L<«j£ 
(a'2-2) 
• • • (a'2-2) 



£Wpr- • 
40 

^Wpr- • • (a'2-3) 

* 0. 1 ^Whr^3 a' • • • (a'2-4) 
ZMTcL. ^SLOiS (a'2-5) 



t%) ) tfg. (a'2-4) * 

0 . 1 £WhrtPO 3a' - 1 5 ^Whr^ 3 a ' - 3 • • • (a'2-5) 
*mtcL. RU (a'3) &m$mw*h? 1 774'- **»feU »*L<«S (a'3-2) 
(TREF) ©0°CWT©rSaiEH(Ct5^T?gt±JT^a W0r£ (2 + 2a*)/4 (a'3-2) 
W0r(wt%) i:a*(wt%)^S (6) *j*feU MfcjifS L< tt^a^^OMB^x^I/x 

WOrS (3 + 2a')/4 • • • (6) ★ -r;bffl(±JlEr(wt%)) i:a*(wt%)^ (a'3-3) 

Er<2. 5 AO Er^(2a'+15)/10--- (a'3-3) 
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fcWfcU mL<ltl£ (a'3-4) 

Er ^2. 0*0 Er £ (a +5 

[3-1] ±fE©^ , DtfU>3R^>^ , I k «fi-&fttt, ± 
12 (a' 1) T*^-r«fi£ft*©x^ 
a' #0. 2wt% «fcD^fttttUfii-hS'-rt/tt©3lfi 

$»£#Si&ft^u i owt% <fco^3-ntf7-r;i/i*©pw 

#T#S£{*©l»J&Tir( °C) tfffiTLT^SCfctfa 

fct, Tmrfca' #±fES (a' 1-2) 10 

<, £fc7>^7P-y*y^!l7Wg<ft9^o 
[3-2] ±ia^PtfUy»9y^A«fi'&fH4, ±IH 
(a' 2) T'^-r#S^giJ^DVhy77>r- (TRE 
F) JC*V\r±»HJtr— ^iaSC*Tpr CO tU (T 
pr-5) °C~ (Tpr+5) 'CCSfiWHT^ffi-rsSW 
pr(wt%) ^2 Owt%£D / >ftt7tUi\ ±r§ffi^-^©}g 

#fcfto. awtto«»*fMs#it* , *#<ft«u ffi 

Coo i 9] iiStHtf— ^©S5ii«l©ric»a:, * 
7j>iL><Dwmz&ibzmtf&K>. mx cb) 

-efcSo tot, (Tpr+5) °CW±©?§m^Whr(w 
t%) tf, S (a '2- 4) OBi^*«|fc"&tfJ:Vv 

[3 -3D ±m-fv\£uy^y^i,nm^mt. ±ih 30 

( a ' 3) T^f^S^giJ^ DVh^77^- (TRE 

f ) © 0 < cjwT©saiBH{c43u>T?§m-r sawor(wt 
» t a • (wt%) # ±es ( 6 ) <Dm&*mrz * ft tttui* 

ft D > Sttnft. fg#?»$#© 7 V - K ft if ic <fc 5 h v 

[0 0 2 0] «i^ft*O^Ii>xf;H-f^ 
ftlffi« E r(wt%) i: a ' (wt%) ±tE3 ( a ' 3- 3 ) fcSjfc 
■T»&tt, 7>OW», «>-K »ft^©fi£l£ft*Who 
V^cfe©fcfte-r»$tl/\ 40 

[3-4) ±IB^Pfc?U>^7>^Attfi-&*tt. 
h-Tyf-y^X (Mir) 0. I~200g/105>T' 
fc3©tf*F£U\, M I r #C©IEHfr5flttafcJ$J& 
£££**>©£&?>*•*-< j(?8:b<ft^o £D£?£L< 
ttl~40g/l 0#T?fcS o MfcWSL<tt2~20 
g/ 1 O^T'feSo 

(3-5) IS^Otfl/^^^ifLftl^a, 13 c 
- N M R fc «fc 0 MJ6 Lfc«a^*"1'©4*JiH!lttiB« P 
r(^;l/%) «9 8*/l/%W±T?fcS©##SLv\, £<* 
MWI4*WiT3fc7^;l/A©iJ14, 7yf7D7+y 50 
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/5 • • • (a'3-4) 
5t;b%W±T?fe^o 

(3-6) ±IB7'Plfby^7>^«a^f4:«, y;U 
><- S x- <> 3 y v d v h 9=7 7 -r -k i D !»J5£ S nfc 
S^¥^?SMw fc»¥^?«Mn £©J±Mw /M 
n «7>T;bi»<oaWttO«jS*^ 6 JWTT'fc&C 
* L < . $ fcj£J&tt©«i£fr 6 2 W±T*&S £tt>W% 
U\, #{C2. 5^Mw /Mn ^ 5*WiST?*So 

[0 0 2 1] ftfe, M^x^x-TA46m*, n^e 
/V— tfi, fittMfWttgffl, M I RtfMw/MnOill 

(4) ±IB (1) , (2) „ (3) T'^tlS^Peix 

fg0^^*3it^7ptru>^7>^i,«a-&mi (a) v 

fc«fctf^te&i;T^JR{fc-&1fc©#ffi-r\ 120-1 
5 OlCOiSJSEtcrfijjBl*^^^ 1 0 0- 1 5 0K<DM 

fiSc^. (b) ^flir/i/^x^Aft^ftfeitfigssfciSi; 

T (C) *3*»fctT«?tt4ttft:^«ft»6&*ftMi 

^m^x-funuyt^uyRxf/xa i -yf-y* 

[0 0 2 2] JMTfc, ^ttfflt*^, IWI^ife, fi^S 
C I ) 

(a) m&mmMt 

ft%#^-r§tOt-$.D, IXT<D (a) v^^^Afb 
(b) 1-*y\k£M. (c) a?«ttft^»43«fc 
tf^tciSur^^jRft^ (d) fr&ftseattMKtf 

(a) w^i/vutsm 

S (I) 

MgR 1 R 2 • • • (1) 

[0 0 2 3] ±fE©-«tS (I) tCfeV^T, R' fe<fct; 
R 2 «, Kft7j<*«, OR 3 S (R 3 tt^ft7k*8) $ 
fettADy^I?%fxt. R' fecfctfR 2 ©J^ 

fb7j<*ai:LTti, m*^i~i 2ffl©T;l/*;l/S, ^ 
^D7;U*;l/S, 7l)-/t/g, 77/V+;VSI5s OR 

3 s^LT«, r 3 tfmm&i-i zmcor^jvm, 
py^js^fctTtt, is*, ask. svm, yvmm* 

[0 0 2 4] ±fB©-fiSS ( I ) T-^jn5v^5/>7 
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^/l/vy"*y«7A ( x^^;^n->^i, i^7i 
x;l/V y"* y 7 A, yy y D's+y/l/V y* y 
7)\**)\>-*9*y*7h, 7U-/V?y , *y72* ; y^ F 

+ 4 /?W/!>i 1 ->7F+->vn->^i, y^+y 
D*yvy**y72>, ^^h^V^^A, ^7 

*rhmo)7frzi*i''*9**s*rK 7U o+^^i/ 
7 A ; x^/l/v y**y 7 A y d u K , 7*^/-W y** y 7 

e/-l/vy**y7A7nD F, ^yyf^^i/^i^ 
o'JF, t-^v^^WPUK, 7xx;i/v 
y*S">/»ya5K, ^yy/-l/vy"*y72*yD'J F, 

5K. 7i-;l/7n^i^D'JK, T^/l^ y**y 
V 1*4*94 YWTfr*h^9**s*f 1**^4 F, 7 
y-;W^i/-)AA7^ F ; ^F+^^i/^A^ 20 
D'JF, v'^D'\4 : ->D^->'7^->')A^DD F, 7 
i/+">vn>")A^D'J F, xF^->v^->7A 
7*D5F, 7F+^n^A7o^F, iF^>v 

«< F, 7 'J D4->?n->7A/v^ F ; tt{fr*y*«> 

7A, *ftrry**y7.k, 37{fcvy**y7.M|F©/NB 

[0025] cna©v^->^Aft^»©*T*t>^ s 

■&iS1£*5 <fc tf 4*«H!lttOffii3!P 5 . v y** 5/ 7 A/ n =7 4 
h\ 7/l/3*y?y*y72>, 7;l/*/Wy*>/'^ 30 

t y * y 7 l t&fs^f « f t&ft e iiH-r « c t * 

[0 0 2 6] HMfcLTMu ilV^v'^AICAuy 

^^ < fcd : 7;l/3-;l/^^fi4?-&573^W€)ti-5o 
CCt\ ApyytLta, 3 7*. Jfij& H*, 7>y 
IW6ti2, cn5WT1i37iWSl^o 7 
/-lo-;WBi:LTii, yyy-/k x*y-/k 7a/* 
/-/k 7yy-;k *7yy-;lWWe>*i£o S 40 

fc, fflco-fijt lt> Mg cor 4 ) 2 fi?nsvy 

%^L.7)te**;k£M (Sf, R* tt. K5fcftl~ 
#377£*W6tl-5> 0 

[0027] ±ffi©/Nay>ft*i:UTa, ra^ft^-r 
rajfcftw*, rattftxx ramtxX ttfbjc* 
fAW^ti^o znibo)rpr*immit'r4mi}W%. l 

l\, ±!B©R 4 £LT«, *f-;l/S, x^I/g, 7Ptf 

y^s> *^^jimm<07^fvm. yyp^*y;b 50 
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»> 7U;l/», 7°a^x;l/S N 7rx;l/g|?<7)7;l/yx 
;Htx 7i-;H« hl>;Wk *yj;l'S3F©7y-;U 
7x^f;K 3-7xx;l/7P^/l/gl|<7)7^;l/^ 

;H^*wens, cnsotfr*«i#tcKiRa 1 ~ 1 
o<e©7;v+7i/a*ws u\> 

[0 0 2 8] vy^yyAft^fct yj#\ 

7/1/ 5f\ #yxf-Uy^©ffi#fcffi#SnTVTt,<fc 

SJfiDApyx g* 7;l/^x7A^©flj}CQ7£ffi;&^ 
WbT&<fc<, 7;l/n-;K x-7;k xxfvl/§f&if 

(b) *Zy{k&m 

J-ityit^VatLTtt, mcMmit^i)\ -USsSC (I 
i) 

TiX' , (OR 5 ) ^ •••(II) 

-So 

[0 0 2 9] ±|S©-j»SC (ID iC&l^T, X' «>\ 

oru<, $z>ici&4*v, mm. mm, >r4m, u 

;/&if©^xPjf?£^t?£©T&oT£<J:l,\, jffSL 
< 1 ~ 1 0{B©gHfc#3S3k ftfc7/l/*/l/2k 

7;l/^rx;PS, ->^P7/^x;H, 7U-;Hlfe«ttf 

u\, -or 5 >wi»fiFffi-ra«^fc 
tt^neaa^Ku-pfcSftorfej:^ r 5 ©*^ 

WlfcLT«, ^^HS, x^;l/S. n-7plf;H, 
y7*ue;l/l, n-^f-^a. sec-7f;«, -f y 

n-^y^;l/», n-ri/;l/S, 7«J;bS, y 
fx/H, ->7P^yf;l/S, d^^/VS. 

yx^^s^H^fp.n-Sc pt4o~4©sa*^ 
[0030] ±ie©-«5^ (id r-Tjkznzmyit 

£Wt)(DmfomtLXtt, fh7^F*^>, rF7 
xF+^y, r F5-n-7pfr>f^>, 7h 
7^y7a^-^^y, fh7-n-7F*->f^ 
y, 7 Fv-ryy F+y^^y, fFry^P^D 
^y^^y, TF77x/^f^yHOfF77;l/3 

^l<DfF7Apy>|tf^y ; ^ h+y^^y FU 
ya'JF, xh^y^^y h'jyau F, ya^+y7 
*>hV9ny F, n-7F^>^>F'J7P'J F, 
x h+y^^y h U7d 5 Ftg© h U/Nayyft7^3 
+y7^y ; yv F+^y^pu f, yxF+y 
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3^yy*7py f, ->vy^D^->f^y^DU 
F, ->'-n-yn^->f^y^DtJF, i?iF+-> 
f^y->7n 5 F^yVNpyyfty^l^+y? 1 * 
y ; FU* F*y^2y7n'J K, F'JxF^W> 
^n'JF, hV^V/utti/f-jtytuVF, F U — 
n-^DfrWy^D'JK, HJ-n-7F*y?- 

* y7 p y Fnoty nay yft h u 7;i/rj+y^£ y 

ffifrp.. ^Noyy^^^yft^ #fcHt&{t^ 
y^w^L^o c ft e><7)^# yfk-^titi, ^ft^wa 10 

(c) 

m, t y ym. t)W\l m, l < immmv 

7y*-T, 7 = y, xFD;k 7^7*- F^<D^ 
«i:LTti. *;l/*y^WP)ft, ITOtlivn 20 

y^^fp,ft§ 0 ^mtui^ym 

# fc3S»Rs>j& ymo^/ xx r «fc fcfcl 

[0 0 3 1] Africa. 7*/Hk t7^1/>-l, 

2- y*;l/#y^, 77*py-2, 3-y*;b*y 

5, 6, 7, 8-f h7tKDt7^U>-l, 2 
— y#;l/#y$, 5, 6, 7, 8-f F7th"Ot7^ 30 

uy-2, 3-s?*;b#y», -fy^y-4, b-yts 
)i$ym. Jy?y-5, Q-^tui^ym^oyi/ijji 
•$ym.V>*=f-)\s, x^;k n-7atf;K ^77atf 
;!/> n-7^;K ^77^;K t-7*^/k n-^y^ 
;k i-^^;l/7^;K 2-^9\>l/7^;k 3-^fyF 
7f-/k l, l -v^^T'Dtf/k l-^/t/^yf- 
/k 2-^^;l/^yf-;K 3-^f;K>f;k 4-* 
f-;W*yf-/k l -x^/k7^/k 2-x^;b7^;k 
n-'V^y^k y^P^N+y^x n-'Nl/f-yk n-# 
7?-;k n-/x;K 2 -^f^kv^yk 3— ^f-;!/ 40 

^\+y;k 4 -^^>»i/^*y;k 2-x?7t/--v£y/k 

3- xf-;k\+y/k 4-x^;kv£y/k 2-7-Tyl/ 
^y^;k 3-^/k^y^/k 2-x^/k^y^/k 

3 0 cftSO^-cHi. 7^;Vi->*xxf;W»tL 

coo3 2] comwmtLTte. ynumv-n-zr 

^;k 77/1^7^77^ 7&A>&i?-x\-'\'73- 
;k 7^;«i/*xf b< fc^'? 50 
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§ 0 $fc, cft^cofb^ti^ft^ft^a^ffl^r^i 
(d) >r Jmit$Va 

mtmm&ftotmic, Mie (a) , (b) 

(c) f&ftlchQZ.X, mStcZ*) (d) )«»i:LT, T 

mo-mx (mi). 

Si (OR 1 ), X' „ •••••• (III) 

(r 6 umitymm. x 1 t&>\urym?s qao~3 

[0 0 3 3] ±fEOHRS (III) £*5^T\ X 1 it 

m L < ttK^S i~io <BOI^ft7j<*a. ^{C7;b* 
;bS, 7;l/^x;i/S, y^D7;U^x;i/S % TV -Jim 
feJ:tf77;b*/b«&£tf#*U\, —OR 6 

ft -r *&»c a ^eft b fctawc p c t, o t t «t 

V\ R 6 ©*(*fif!lfctTt4^ xf-;US, n- 

7Ptf;bS. -ry^Dtf;l/3t, n-7^;l/S> sec- 
7^-;VS, y775 L ;l'S, n-^yf-;l/S, n-^+y 
JIM, n-^7°^;l/», n-^7^;l/», n-f^ 

7U;U»> 7rx;bg, y^D^y^S, y^P 
^N+y;bS, ~yfw\$-ii—)im. 7xx;vs, hij;U 

a, ^yy;i/S, 7x*f;«§awen5, q« 
o~3©sis^-ro 

[0 0 3 4] ±iBO-«iC (III) 1?^*ftS^r-r* 

7ppy^y, y^ h^^nn^y F'J^F+ 
y^ppy^y, xh+^hU^on^y y'xh + 
yy'^ppy^y. MJxh+^PD^y 7p^ 
^y f y^uD-77 y, y'T^P #+y y'7 p p y y y, 
F u 7p 7 p p y^yj& § c t^r-t 

o^^rxft^a. ; fft? r ft#ffi-effl^r i fei:<, *fe 
2 i«±%i^fcttffl^t t> <fct/\> 

(B) 4%*S7;l/5x7X,{fc^l 

l/^ftS (B) W«7;l/^x«7Aft-&1*i:LTtt, ^fc 

7;l/3+'>S^-r*t>©, 7;b57*-9-y*5J:a :; ?-ft 

FU^f-;y7;l/5x7A, F Ux^;F7;b^x7 
A, F'jyy7Plf;l/7;F^x7A, FUy77^;l/7 
;F5x7A, F'J#7^;U7;U5x7A^>F';7/l/* 



(10) 
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yyyTW^^x^A^y^Dg F, 

t/^D'JK SS©s?r ;F*/F7;F 5 — * i** / * p U 
F ; x^;l/7;l/5x<j7A-bx^^Pl) FH<D7/l/*;F7 
^x^-fex+^y F ; ;^rt/7;F5/+-9-y#© 

H;* 7^/1/7/1/5 x-7 A, HJx^/l^/l^x^A, F 10 
g :/p tf ;b7;l/ 5 x «k tf F u -r V y^ir/l 5 - 

(C) S3i» (WFtt5ttfc£») 

3 7p tf u y v y £7*#fi£-{**«ii-r « 

ica, (c) Sf^^ttf^i^ffli^nSo 
(o m?mmt^H8tLxit, S i-O-CS^ 

g y#wft 



y^^ihft -fc? F- 7 £ tV /A- tHBil-W-/ns;^ t g i 0 C 



5, fi-&Sttfe«ktfit*SHUtt©SB3b^, 



[0 0 3 5] C©S l-0-Ctt^*WT*1f«r-f* 

^F*-»7X h'^f;Wh^»7^ FU^f- 
rt/i 9 X h , Jxf;MF^>">7>> FVx 
f;Hh^>-> 7 X x^;l/-ry^atf;l/i?^ h+yy 30 
5>, yptf/l/yy^pt^Fy^ ->Vy 
7W/l/y^ F^>7X *MV7*)\/V* 

t -?l-h*J* h*v->7X t -T^/M^/Fy^ h 

+ ->->7X t-^/HW^^i'^X t- 

F+yyyy, t h^yy 

7X t -7*f /Wyy*^^^ H4 : i">7^ t-7* 
7^/F (s-^/F) yVh+yy^y, t-7^/b75* 
R 7 OR 1 2 
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/uy^ F+->y7y, t -y^/F^y/Fyv f^>-> 

+yy^y, t-/f;i'f>'^^+>'>'7X t - 
7*?7F (3, 3, 3- hU7;b^a^5 L ;l'7 0 Dif;l/) y* 
;>< F^>->7X y^P^y/F^/F^;* h+yyv 
y. y^P'N+y/Fxf-zFy";* h+-»7X i/*7w\ 
*y/F7*P fc^Fv^ h^^X i/7D^yf;l/- t 
-zfi-)]/'J^ h+yy^y, y-^p^y/F- t -y^ 
;by~^ h^-y>7y yy-^p^yf-zFy;* h+yy^ 
y, yy^D^\+y;i/yV h+yy^y, ex (2-^ 
^;l/y^o^y^;V) F^7X ex (2, 3 

-yv^i/y^n^y^i/) y^h+yyvy, yyx 
x^yv h+yy^y, 7xx;FFgxF+yy5y. 
^^;i/F g ^ h+yyyy, x^/Fhg* F*yyy 
y, y°a e;i/h y ^ h^yy^y. <(v7u&ibv* 
F*y>7X 7*^;uFy* h*y>7X yyy>/F 
Fy* h^yy^y, t-7*?-/FFg* F+yyyy> 
s - 7*^;i/ h g ^ f *y y v y> 7 5/f f g ^ f *yy 
5x yy75;H-g^ h+yy^y, y^n^y^i/ 
hg^ h^yy^y, y^p^y/FFg;* h+yyy 

y, //FjK/Ft^ y F g * F *y y y y, y yfx;F f g 
^h+yy^y, 2-^/Fy7P^y^/bh g^< h+ 
yy^y, yyu^y^F (t-y*h*y) y^h+y 
yyy, yyyW/F (t-7*F*y) yVF^yy-5 
y, t-7*^;F (yyy*h+y) yVF+yy^y, t 

-7*t^/F (t-7*h*y) F^y>7X r*y/F 
F g^ F+yy^y, r+y/i/yy^a^+yy^ h+ 
yyyy, f+y/F (t-y>*y) y^h^yy^ 
y, f^>/Mf;^^h^»7X f-+y;i/x^;i/ 
y^ F^yy^y, r+y^yy^nif^y^ h+yy 
7^ f-+y;Fy^D^y^;i/-y^ F+yyyy> 
y/i/^gxf-;!/^ F+y>7X f+^^^o^ 
y;byV h*yyyyH2>we>n5o 

[0 0 3 6] Sfc, W«y-rSRffc^%i: LTTIB^-iS 
S (IV) , 
[0 0 3 7] 

Cffci] 



CH (CH 2 -7i 



•S i 



1 0 



(IV) 



OR' 



R s 

[0 0 3 8] (St, R' ~R 9 JizKtWS^SfcttRfb 



< 



50 MfWcti, r' ~r 9 fcurti, TkSJS?, 
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^y^Dtf;l/», <<V7?-jIM. t-f^m, r 
+i/;US^^K^ft7Km*. y^p^T^g, y* 

S, 7x-;l/S, ^y^^yx^/l/S^^f&iail 

[0 0 3 9] R 10 tSit/R" tLXlt, *?-JlM, X5 1 

n-^P^;ba#tOit^K{bJ<llS, 4Vfu io 
tf;l/«, -rv^;l/S, t-yW-S, x*y/bS#<7) 
^K^ft7j<*S, ^^a^;b», ->^D^yf;V 

s*W5>n^ 0 $/c, cne»«i5ii;-cts<, g&o 

[0 0 4 0] R' 2 fei^R 13 tLXli, **7l/g. xf- 
;1/S, n-^Dlf7l/a, -f yyW;l/S. 20 

^Vff-Jim, sec-7f;H, t-7^/l/«. 
n-^y^l/Sk n-^'>/l/S, n-*i'f;Hf© 

[00 4 1] ±|B©-«:S ( I V) T'*«hSW«^^ 

^/l/n-ypkf/l/yV h+yy^yy, tt'lyf-A/n- 
/f;l/->7h+->->7X ^^y^l/n-^^;!/^ 30 
* F*-»7X **^y^;l'n-'v£y/l/y** h+y 
y^y> ^■^y^;l/n-'\7 p f-7l'v ? ^ h+v">7X 

n - 7*^/1/^ ^ h * y y v y > -T y 7"^/l/ n - ^ y 
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^ F^»7X -fy7?7Pn-'\*S//US>* h + y 
yyy, YV/fyVn -^"ff-A/i? * h+v'v'^X 2 

- y 7 P ^+ y ^ 7 P If ;b n - 7p e ;l/ yV h + y y v 

y, 2-y^p^y;by^;i/n-y p Ptf7i/y*^ h+y 
y 9 y, 2 - y ^ p ^ y y n - t°p tr ;i/ y ^ 
h + y y 5 y . 2 - y ^ p ^ y y ;b n - y p if 
;uyv h+yy^y, 2-y^n^\+y;i/'N7 p ^7i/n- 
yW/i/y^ h+yy^y. 2-y^P^y^;i/7°Dtf 
;l/n-ypt?;l/i/^ h+yy^y, 2-y^p^yf-;!/ 

y^;i/n-7°pt?;i/y'^ h+y>7y 2-y^p^y 
f-zi/^y^i/n-^Ptr^y^ ^y> 7 y 2-yy 
p^yf-;WN**y;i/n-7*pt;;U5?^ h+yy-^y, 2 

- y ^7 P ^ y n - t°p e;i/ yv h + y y v 
y, ^y^yf ;Pn - 7*u^>7 h^^y^x yy 
^y^/i/n-y^yyv h+yy^y, -ry^y^yi/n 
-^y^;i/y^ h^yy^y, ^y^>f;h-^-> 
7i/y^ h^yyyy. yy^y^Pn— ^y^y^ v 
^•>7X yy^y^/i^yy^/i/yv h+yyv 
y> -fy^y^yi/^^y^yy^ h+yy^y, yv 
y^y^yyyV K+yy^y, *J4v\~?=f-hV* h + 
y> 7 x ->vv^i/;i/->7 ^->->7y|we 

^i/n-ypif^y^ h+yyyy, :M-^y^i>n- 
^y^/uy* h+yyvy, ^y^y^/i/^^y^ 
F^y>7X yyy^y^;i/y^ h+yy^y. 
yyy\:/?-;i/y^ b+yy^y, mv^^/h*?* 

fi»ji:LTtt, ^^y^;Vn-^y^;i/y^ h+yyy 
y, y^y^y^/uy^ h+->->7y*W6ti5„ 
[0042] ±fB©H»iC ( 1 v) x*7*l£ft%mm>rJ 

[0 0 4 3] 
[ft 2] 
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CH-tCH 2 ^rS i— OR 



(2) 
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t L 



(IV) 



R r 
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[0 0 4 4] C(D^f&mmc^X, JWMtSWO [ 1 ) 

T, l v &©yu^-;l/£]S^£^ HRS (IV) T* 30 

2 a^±£ffl*-&*>-£Tffl^T & «fc V\, 
[0 0 4 5] g*^t-&tl©*<*CTi:LT^ 2, 6 
-^Vy^Dtf^l/tf^U^y, 2, 6-'>VyyDtf;l/ 
- 4 -/.^/H^U >>'>", N-^^;l/2, 2, 6, 6- 

2, 2, 5, 5-rh?*?->lTV~V¥y%iE<D2, 5 

-S^7y"'j^y?S ; n, n, n' , n' -f-h^f- 40 

;Mfby->7^>, N, N, N' , N' -fl-7lf 
i, 3-i/^yi/)M^^fy)i/y, i, 

2 - 7x^k 5 *yij -y>& h©hsk ^ yvu 

[0 0 4 6] V yttHfcGW>SW9lt LTfct FUx 
U -< y 7a tf 7 7 ■< \- > h U n - 7f-/b*X 7 y 



tUTte, 2, 2, 6, 6-r h^^^;l/r h^tl Kd 
75>, 2, 2, 6, 6-fF7X^fh7tFD7 

^y&if<D2, 6-l«fh7tFD77yl; l, l 
3, 4, S-r-h^yapv^D^ 
y^>'iy, 9, 9->7F4 : ->7;WUy, ->*7xx 
/i^y h*~y*2y%;E<Di/* h^ytfymmfomw 

mm (a) t7>@f*)^<«fig^iiim75-^i: urti. ±te© 

(a) vy^^Aftim (b) f-yyfta-ti, 
(c) m^&s-fc, &£V>micfoC!: (d) y^rstft 

yx rax ^?-^y?v^*yy%;E<Dmffimm<t 

[0 0 4 7] cc-c\ J-Zyitsmt, ±m<D-?i?%y 
7Affc£f%©vy*->7A l ^/W^LT, 0. 
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Hit. 0. 0 1-1 OtrJk JifJKtt, 0. 05-1. 

it^mwyzisyui^McttLr, aur, o. oo 

!?SL<H 0. 0 0 5-5. 0^71/ 

*£tt£fWtt©fi±&*tfi^fc8«£n-$\ frofe* 10 
^Jv-*©$|»fitf£< ft* c 
[0 0 4 8] ±ffi© (a) - (d) j£#<D&tt». 
#*ftH*.fct£, 1 2 0-1 5 0°C, #£L<tt 1 2 5~ 

1 4 0 WSJtiBHtTfT9o cottMSft«tMaaKH 

twit i»~2 4W, jes 

*©«Htt«f fflm. 0~50kg/cm 

2 G, !iffL<ii0~10kg/cm ! GOlBHfCT'fT 20 

[0 0 4 9] ?e.fc, f-»ft-&*©»tt*2liIfiU:fT 
V\ LT©&fiJ£T3 v"> Lit&mic 

50005'JU-y h;W^T, ifSLOi. 10-1 
0 0 0 5 U U «y h;l/©«fj««{effl-rSo C©Jttffufe$B 

30 

[0 0 5 0] M±©»tt-t*»6ftfcBfcttJi##tt, l 
0 0- l 5 0°C, if$L< a l 2 0- l 4 0°C©?Sg{C 

T^ttjSffiT-ac^-rso c©i5fe}fjaa^±faKH^T? 

*>4H©BjW«ftfb!KilE. ^^;1/->^p^n*-9-X x 

*->l/>4H©5MI«lK{bikJR> fF77DQi^x 
^DD7;l/*a^jRS4H©Mpyy{t^ft7klg*fct4 
cft^rl-^fcWScttf-e^So cnsoft^t 40 

[0 0 5 l ] }Jfc»*i*fc LTtt, WfcWHttft^tf, r 
*>r->3X »ja4H©*S*W$Lt\ ^JSttJS 

ft^#, w^vut&tiaitMcftLT. mn. i 

0 0~l 000005U'J'y h;K »SK(i, 100 
0- 5 0 0 0 0 5 y y -y h;b©?gfcg£1igffl U iBHf, l 
#~ 2 4 B$f8, jf $ L < It, l 0 #~ 6 «fMfTton*o 
c©Jt#fflBttH*J&JK** i:WF^t^5C 
#&3o 50 
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[00 5 2] C©tt©E73«, $ft©&& #fc#Sfi 

ftticj;^ ^©ttiiti^fk-r**^ aur, o-sok 

g/cn/ G, »SL<t4, 0-10 kg/cm 2 G© 

mmicrftoo *fc, gt?#©^-ttt5j; 

t;^^©ffi^e>»#%tT^Ci:AW*L^o ft*, 

©^?£14^^^ r*«#f s c t & t» f So 
[ill] 

1LT, S*SS«l y»yh;l/^fct), ii^o. 0000 

5~i su^i/ciBHfcftsidftStfffl^etu 
(B) ^©WUr^^-^Afk^i, ;r;i/$-7A 
/**yWfr&mm\~\ ooo, jff*b<tti o~ 

5 0 0©SBHfcftS<k'5ftl38 t ffll/'»6tl*o commit 

$>%o Sfc, (C) *3tf#fcLT#l!*>rjRfl:£WS 
©S?$-£ttfl:'&**ffl^.5i:#tt. (C) ffi^-^tt 
ffc^*/ (B) *«r;l/5-^A(k^*t;I/Jttf, iim 
0. 001-5. 0 , if £ L < «: 0 . 01-2. 0 , «fc 
D8F$L<ttO. 0 5—1. OWtBHfcftSJ^ftS** 
fflv^tiSo c©t;l/J±^MIB«H%iftfltt > r*i:+i)'ft 

[0 0 5 3] Jfm$^&VZ>-7v¥\;y%^y?Lpm. 

©^ SulH (A) BiMtitefi^ (B) W^7;l/5^ 
^Afk^ife<feD*^cjSi;T (C) Wtt#ttffc£tt 
j tti j enm£©9J'&T-ii^urftsfti!«!©#aT 

{C, *l/7-f 1 - 1 0 0°C<Dffim<DUMfcl5^ 

T> ^Eft V 1 L5 0kg/cm ! G SHE©E*Tf^ia 

[0054] ^afMcfflv^ns^UT-f ytbx 

It, -®£ (V) 
R u -CH = CH 2 • • • (V) 
xmn2>a-*\s7jytim$iL\,\ ±fH©-^S 
(V) fC*5l/>-C, R 14 tt*«B?* fcttKft*«IS7* 

^f*W*cttx^Ux yptfbx i-7fX 1-^ 

yf-y, i -^-ff-y, i-^fx 

l-^>fX ^;I/>'^da+'v-^ 7^->°xx ^ 
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X 7°v¥lsyhWMX&Zo 

[0055] c0>*m£nasv%m£&Ric-D^Tim 
a^stt^ffi^?.. *ai±~8 okg/c 

m 2 G, !iflL<(i2~50kg/cm z C, B^Sfi 10 
it, 0~2 0 0°C. b< f±. 2 0~9 0°C, 

? ef^s t < a, 4o~9o °c<Dmmxmnmi£ n 

l -^r>©a-&SJS{Cc!;oT£^?n-«lt^465c 
SAT, 5^~2 0BfP B ^ #$L<&, 

i o#~i o^gjg-es^o ^n^i/yhxfuvs 

fU>^0. 1 ~2 O^l^/oRlf/XSi i 

0. 1-2 0^%, ^SLOiX^ytf 1~1 5^E 20 

;i/%Rtf/Xtt i -ff-ytf l ~ l 5 t/^gfi-pfc 
[0056] sa*fi£*ft-e, 2g»sw±tet>fcoT 

tt«tj*#lco^Ttt, (A) (B) (C) 

fc7oeixyhx^lx7Rt//XH:i -yf^lAl 30 
TS^WCftoTti^U 0. 2~3B#ffl 

@SB»j*a?-e;fc©^ ^Dtfuyi:x^uyRt>VX« 
1 -yry^SALTa-a-^tf^Tt iV^o C 

[0 0 5 7] *^{c*3^«yptfpy^7>^A«fi 
£ttte*5^TI4, M-&«©^!i9ltt«Sfc J: Off 9 c i: 

z*uy 4 y%z*ffi<rc#>ic &.&ss.wtz*mmz 40 
ztcs wtm-etmas^xit, s-a-tt, a-&§§*> 

[4] ttHgfflriftfe 

#f8w®8ffiifflj*%tt, (a) a^owia^D t? 

7y^A«l^i: (b) ^©mflB^PtfP^fi^ 

fcfcmsonteTfle^u *6icia«K*5i;r»fbi»jh 50 
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[0 0 5 8] mStcfSUTfflV^ns^iiSftoSiJfc LT 

it, m<tm±#u tpmu zvv7$u 77^70 
y?m mmni ximmmikmmtimfZftZo cn 

■&Tffl^Tt«fcVo 09*.tf, ltftB&±S«JfcLTH\ uy 

[0059] v>^mnm±m<om#mtLxit. hv 

X/^;l/7i-MX77^F 1 HJX (2, 4-5>- 

?zij^Uh-;i'^774 , h, ex (2, 4—7- 

t-^7i-/l/) ^7*XDX'J F-M777^ 
K IfX (2, 6->*-t-^-4-^f;V7i- 
)V) ^y^X'JXU F-MX7 7-1' K 2, 2-><^ 

bytrx (4, 6->*-t-7^7x-;l/) 

*X77-<K f (2, 4—7- t-7^/1/7 

-4, 4-kr7xXPy-7-*X*7MK 
7f-*;*JX*7l 1 7 8 OiSfb («) ) x X57^1f- 
TN P (ft£{fc¥ (SI) - ), J P - 1 3 5 (ttHfcfb^ 

(«) ) , 7x#x*72 1 1 2 (MSfb (CD ) > J 
PP-2 000 (ftWfcfb* OH) ) , We s t 0 n 6 1 
8 (GE («) ) . 7fiJX^7P E P-2 4 G OliU 
fb (fll) ) x 7X73X27P E P-3 6 (MSfb 

(«) ) ^ 7r£7?7H P - 1 o oaafb (ti) ) , 
SandstabP-EPQ (&> F (S) ) . 7^-7 
77-TM68 (^^X^y+;l/r^^57j;l/Xtt 

(«) ) SS«mWf6tl* 0 

[0060] y^./-^mmitm±m<DmmitLx 

it, 2, 6->-t-7"f;l/-4-^f^7x/-;K 
n-*^*r>7l/-3- (3' , 5' -y-t-7^;l/ 
-4' -t Kd*->7x-;V) 7ne^-^-h. fh? 
^x (^fU>-3- (3, 5-v?-t-7f;V-4- 
tFn^7i-;l/) 7"am-h) ^^7, hux 
(3, 5—7- t -7^-4 -t Kn+7^y7;l/) 
^V77?b-h, 4, 4' -7^'Jx'7ex- (3- 

^f;l/-6-t-7f;V7i/-;V) , Hjx^pyy 
U3-;l/-ex [3- (3-t-^;l/-4-tKD+ 
7-5-^;l/7xX/l/) 7'Dm-h) > 3, 9- 
ex {2- [3- (3- t-7^;l/-4-e fd+7- 
5-^f;l/7i-;l/) ^oW-;I/^-» -l, l- 
7~^^;l/x^;l/} -2, 4, 8, lO-rF^^+^tX 
eo (5, 5) 7>fA7 X57^-BHT (ffiS 
fb¥ m ) > 377-y^XBHT (^gia^ 

(SI) ) , 77X-7BHT OUPfb* (H) ) . J* 
^77^X1 076 (^X^y^/l/TV^TJATCfr 

(8!) ) , ^M7'^7 10 10 (^X^y-Wl/x 
-ry5*;l/Xtt (») ) . 7r*X^7A0-6 0 (M 



27 

■ft (M) ) > x = 7^*-bp - i o i (&mt¥ 
m) ) > f^/^xtt agnmm (to ) , tt 

HP (MV (tt) ) , YM/7^X3 1 1 4 (f/U 
^~>-v;br^y^*;l/Xtt (tt) ) , 7-r77X£7A0 
-2 0 OiSft (tt) ) , 7fAX^yA0-4 0 Oil 
■ft (tt) ) , X57^f-BBM-S (fefeffc* 

(«) ) . hvv^xbb (SmttH (tt) ) , ry 
f->*W-3 0 0 OUPfk* (tt) ) * W/Wf/y** 

2 4 5 (f^x^S'-wI/r^ -5r5#;UXtt (tt) ) , 7 
f*X^A0-7 0 OflSft (tt) ) . F5/'^X 10 
9 1 7 (£§ttH (10 ) , 7fAX^/AO-80 
OlMft (tt) ) , 0 (ft&ft* 

(tt) ) iwens. 

[0 0 6 1] -f*!>3R»ffcl»ih»lO*(*:Wi:trtt, 5> 
59y;l/-3, 3' -f^^nm-F, ->*^yx 
fvl/-3, 3' -f-ytiP-fuHtt—hi itXf-TVfr 
-3, 3' -ft^om-h, ^y^x'jxuh 
-;l/f h7+x (3— 7^y;l/f-*^nii**-h) , 
X$^f-TPL (ft£ffc¥ (SI) ) , HSV«y*X 
DLTP (^SttH (SI) ) . T XL (B* 20 
« (10 ) , X57-ff-TPM (ftSfk* 

(SO ) , 3->/7^XDMTP (S^ttH (tt) ) , 
r^*^XM (B*« («) ) > X$7Yf-T 
PS (ftSfk* (») ) , 3->/^XDSTP 
S!3£ (tt) ) , 7^7^XS (B*Mt (tt) ) , 
7f*X^7A0-4 1 2 S (jflttft (tt) ) , SEE 
NOX 4 1 2 S (^7°Pfb£ (tt) ) > X^^V+f- 
T D P (f±£{b^ (tt) ) mtWfZti*o 

[0 0 6 2] cne.©*^T*»S LV^7x/-;l/^Hft 
Kltj^LTW;, 30 
7^X^>^;1/tV7-^/1/X*± (tt) -f/b#/-y^X 
1 0 1 0 : : ^^xUX'J^u-fh^Xt 

3- (3, 5-^-t-7*f;V-4-tKP*v/7xX 

^U^i/+il/f-f^5A;VXtt (tt) JA/tiSvtTs 
1 0 7 6 : tottS : *2*f f S'>l>-3- (3, 5-5>- 
t-7*f;l/-4-HFD^>7ir;l/) XPtf*^-h 

f^^S'-wl/T-ffrSfc/l/Xtt (tt) JA/tiSvtT* 
1 3 3 0 : 4%H£ : 1, 3, 5-hU^^;U-2, 4, 
6-hyx (3, 5-i?- t-^;I/-4-HKa*'> 40 

^>i/;l/) ^y-tfy 

T^X^-^rW'T-S^Xft (tt) lOl^/y^X 

3 1 1 4 MIX (3, 5 - 5>- t -ff-fl/- 

*7**^5/*Jl/"f-f*5*;l/Xtt (tt) 4'M7*X l 
68 :tofi£: hUX (2, 4->- t-W7i- 
;l>) 7*X77YF 

f/Wi't/Vf^t 5 #;l/X*± (tt) P-EPQ:* 
I^:fF7*X (2, 4-^-t-7f/l/7i-;V) 50 
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4, 4' -H7i-Uy-^-7*X77-l'h 

[0 0 6 3] *58WK*^r»fU»ih«l*ffl^*«^ 

BuieXDtfixy^5>^«a-&f*i ooisastc 
mlo. oo i~i£»gBgg^n-rftfcf<fcv\, ctifc: 

<fc*7 fctfT?*T#$U\, *ftmiJ£b 

Tfct, Xf7yyfM>>'>A, Xf7'jyM\ X 
tTV /vfFP*;HMMR (MfL 

Hf, tt&ffc¥lii (tt) ©DHT-4A : fflfigS : Mg 
«.* A 1 2 (OH) , 3 C 0 3 • 3. 5H» 0) , V ^ 

(tt) ©5X#9'y* :«#£: [L li Al< (0 
H) „] C0 3 -mH 2 0, fcfcLm=3) HWfcfc? 

[0 0 6 4] T^f-ra-y + ^^SiJfcLTtt, S±2/'J 

~>7 (tt) ^^>'Jyj^7y^Xa>y+y^iJ mm 

U^7J :^7K)ift^lS (tt) ®£j*$"J#^7y?- 
•7vy*ypm r^xyj^;l/j JWWciffSLvx, xu 

Xx7U^»75F, ^xygg75h\ X^l^ytTX 

xr7yy^75h\ xfpymw>i7^F, 
Xf7'J^x;l/A75 h\ *U-r;W</l/5 h75 KjW 

[0 0 6 5] Ssfc, *38J3©8Wi!ii#*«, ±fc7^ 

mammm ca) 

©ttftKfihiW 

^AX^^+;l/T^7-5yj;l/Xt±«-r;l/^/>y^x 1 0 
10: 1 0 0 0 p pm 

^^x^-v;l/x^"y-5*;l/Xti:©-r;U^fx*x 1 6 
8 : lOOOppm 

Xf7U>'S*/Vi")A : lOOOppm 

®7y^XD7^yy§"j 

S±'>U^7tt«^U*^7>'^XP>y+y^J: l 0 

OOppm 

©XD-yXSiJ 

x;byj^7^ K : 2 5 0 p pm 

mmmmi (b) 

®ttftW±ffl 

^AX^v-+;l/x-(-7-^7j;l/Xtt<D-r;l/*V-y^X l 0 
10: lOOOppm 

^Ax^^-v;b-r^7-5yj;l/Xtt©-i';l/^7*x 1 6 
8 : lOOOppm 

XfT'jyS*^!)^: lOOOppm 
®7>'7 L XP-y^y^iJ 

S±^'J^7tt©^y7j^7y^XP-y + y^iJ : 2 3 



29 



0 0 p pm 

5 H : 500ppm 
[5] y^)VL 

[0 0 6 6] ilUr, T*-r*+*h8!ffltS;fc«fcD, §1® 
iigtf 5 Om/m i n$fc«cft«±®iffiil!ffli*#fc 
*3V>T, A?#tfl 0~5 0 0/imiSSO7^;I/A%ff« 

fcfrfc, «flW8!fili^fcj:a«W7-r;bi,©»Jit<:lS 

'So 

[0 0 6 7] 
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[*IB1#tt©fftlKfiH 

i£{£©^W»a (*/!/%) ) , l-7r> 
W»j3 tt, ' 3 C- NMRX^ h;l/fr6Kang 

-Bong Lee et. a 1, Polymer J., 28 ,696 —702 (1996) 

10 a= (E t y/S) xioo 
0= (B u/S) X10 0 
ffiU S = P r o + E ty + Bu 
Pro= {a+ (b + d + e)/2 + (h+i +m+ r 
+ s+ t) } /3 

Ety= {(d + e)/2+(j+k + L + p + q)} 
/2 

Bu= { (b/2+ (c+f + n + o + u)} /4 
±|Ea, b, c#«> $ Hc^-Ti/y-f ;l/©3&gT-fc 

20 [0 0 6 8] 
Si] 



ft? 




m m 


a 


45.5-47.4 


ata-CHt of PPPB+PPPP+PPPE 


b 


42.6-43.9 


oa-CH, of PPBP + BPBB 


c 


40.3-40.5 


carer — C Hj of B B 


d 


3T. 7-38.5 


ar-CH* of PPE 


e 


37. 3-37.7 


tfr-CH 2 of PPE 


f 


35.1-35,7 


CH of B 


9 


34, 5-34.8 


CH of B 


h 


33.2—33.4 


3a-CH of EPE 


i 


30, 9-3L3 


£3-CH of PPE 


j 


30.7-30.9 


r r-CH 2 of PEE 


k 


30. 4-30.5 


rd-CH, of PEEE 


L 


29. 9-30,2 


aa»CH 2 of E EE 


m 


2a 5-29. 8 


00-CH of PPP 


n 


28.2-28.5 


2-CH, of PB P 


o 


28.0-28.2 


2-CH, o f B 


P 


27.2-27.7 


0<*-CH ? of PEE 


q 


24.4-25.0 


Q$-CHt of PEP 


r 


21. 3—22.7 


CHi of PPP (mm) +PPB (mm) + B P B (mm) 


8 


20. B-2U3 


CH, of PPP (mr) +PP E + PPB (m r ) +BPB (mr) + PPB (r r) +BP8 (r r) 


t 


19.8-20.6 


CH, of PPP ( r r) + EPE. 


U 


10.9-11.4 


CH, of P B P + P B B + B B B 



(3) il^-yy hmm: Ji-CH, o f E E E (»^L) ©e-f h v?*: 3 0. OlppmiLfc 



[0 0 6 9] $/c^¥8¥2 0 8 9 0 9^^## 50 t Lt, " C- NMR X^-^ h JlfrbiLfoMWl'&fmM P 
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v <?ftm?&%o 

P = { I mm/ ( I - I a - I b) } xlOO 
{§U Imm(i2 1. 4~2 2. 2 p p mCOi/^fi-Jl^ 
Hi 19. 8-22. 2pp n\<V*y>f-r)Vi&m.T*& 
§o Ia&33. 3 p pmp pmf)>/yf-;l/^ 

Jg, I b ti 3 8 . 0 p p m(Disyi-}lfam-e$>% 0 

[0 0 7 0] 13 C- NMRX^^ h/WifatltB 10 

*S?*±t!<7)J NM-EX 4 0 OSNMRgB£$ffl 

IfiBiSfi: 2 2 0mg/NMRr§$3m 1 
NMRr§^: 1, 2, 
y-d 6 = 9 0/1 0 (ft»Jt) 
iJ^SS : 1 3 0 °C 
: 4 5° 

W^lel^ :4 0 0 0IH 20 
NMRggfecfctfliJ^mi, ±127) i:|5|i;T-fe-5o 

usssrii 2 t^f o it^yyhimt, *>y-f)i co , 

(11). (12), (13) to^ta, fHnEBBT* 

ht^l/co ^^y^-^^smiEH-e^-r fcg 3 ? 
m®.**?,, m^x, ppptt, ^atfi^y#fi^3fs 30 

mmLX^ZCt*. £fc, EEEd xfbyfttf 
3fi3^LTI/^^il^^LTi/^o 
[0 0 7 1] 
[312] 



^2- (ppm) 







mfc ■ ' 


(1) 


45.1 ~47.3 


PPP Sa a 


(2) 


38.0 


S a y 


(3) 


37.5 


I Sad 


(4) 


33.3 


EPE T6 6 i 


(5) 


31.0 


PPE T/3 6 


(6) 


30.5 


PEEE Sy<5 ! 


(7) 


30.0 


EEE SS6 


(8) 


29.0 


PPP Tj3 


(9) 


r 7 27.3 


PEE SB S 


(10) 


24.6 


PEP S£./9 | 


(11) 


21.3~22.7 


P5 B 


(12) . 


20.6.->-21.3 


PB B 


(13) 


19.8—20.6 


pee 



* 

a' =2 X/ (3 0 0— X) 
X= E t/S x l 0 0 
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[0 0 7 2] 
[83] 

S3 <%JSI& (ppm) ■ 







(1) 


45.1-47.3 


PPP Sa a 


(2) 


37.7-38.3 


Say 


(3) 


37.4-37.7 


Sec 6 


(4) 


33,2—33.4 


EPE Tt5 S 


(5) 


30.9—31.3 


PPE T0 6 


(6) 


30.3—30.5 


PEEE S r d 


(7) 


29.9—30.1 


EEE S55 


(8) 


28.3—29.7 


PPP T£ 0 


(9) 


27.2-27.6 


PEE S0 c5 


(10) 


24.0—25.0 


PEP SyS £ 


01) 


21.3—22.7 


P££ 


(12) 


20.6—21.3 


P/9/3 


(13) 


19.8—20.6 


PyS )8 | 



&5 

S<5 <5<Dt°— i7h«7^30. OlppmtLfc 



[0 0 7 3] /ae^y^^y^ttg^cfj^x^p 



E t = I EEE +2/3 ( I PEE + I EPE 
S = I EPE + I PPE + I EEE + I PPP 



(18) #i2 0 0 0-2 1 9 7 8 7 

33 34 

) +1/3 ( I PPE + I PEP ) 

+ I PEE + 1 PEP 

I EPE = I (4) 1 PPP = I (8) 

I PPE = I (5) I PEE = I (9) 

I EEE = I (7) / 2 + I (6) / 4 I PEP = I (10) 

©issftiasET. co , m&T. co 
m^xm^.Ltc 0 $>t>frvisbuni omgzmmnmn. 

{fc2 3 0°C-e3m i nrgi&Lfdt, 1 0°C/m i nX'2 
10 0°C 3: TPIS-r So Z<QU&T3m 1 nUWLtc'ik, 1 

o°c/m i n^ut^x^ibnrcmm^mmm<Dm± 
mx^u^vy^mmm^m^D s csiJS^fT^t#e.n 
fbSiSTc . co mmmm&iMvmi&u&mcDV 

-^h-y^gS^iH^T. CO fcU ^<D£$«H 
WtBt% A H B tLfco 

@rtSf}ft*©r»yx^x-r;l/»ffiME (SB 

%) 

20 1 mm0^>y^aMx©^:*?{c|»^Lfc^b-y F£P3 

X3(C1 6 0ml Aft, U77 7^XlS^lliI/5m 
i ngjg^CTl 0^cDy-y^XP-ttm^ff9o ffl 
tbUT ft , p - £ U - x A stf U- £ - {c «t o j;xf;Vx 

O^^U'Vf'^XMI (g/lOmin) 
J I S K 7 2 1 0 £fiEl\ SJS2 3 OX, ffiM 2 1 6 
0 gT'iJSLfCo 
30 ® (Mw/Mn) 

lc TMfe t /Co M¥i^+" ftMw h i(¥i§7>^ *Mn i: CD 
J±£t>?KM5 (Mw/Mn) £ LT*i6 fc 
7Jvi»:TOSO BMHHR-H (S) HT 

: 1, 2, 4 hU^PU^y-tfy 
*7ASlS : 1 4 5°C 
SS§: 1. O^UIWWI//^ 
: Universal Calibration 
$!I±J3§ : R 1 (Waters 1 5 0 C) 
40 ffiffi-fuy^L : HT-G PC (Ver . 1.0) 

4 0°C{CT2 Am?m7--)i''tim*fih\ 3gf£&g2 

3 + 2 °o 5 o ± i o %-c- 1 6 n fflu±<Dttmmm 
Ltmzm turn, mmmrxm^n^ tc 0 

j i s z - 1 7 o 7icmuLTM%.Ltco mwmat 

Totter *--;i/u ^fi-e-g«»«b/cft, 

TiiJSIjiS^ 2 0 0 mm/ m i n £ L/c TSiU^fCj: 
50 DfJ^Jt^SiJ^L/co b-hi/-;PSJg«fiJ^JtA ,! 



{EU flfH^tf 10) ^S2X«S3tfcntS^y+;l/# 
# (l) ©i/y+;l/^Jt-efe§o £fc, u^iUtt^ 
Pr C&;b%) {i^^^mmLfco 
Pr = I (11)/ ( I (11 ) + I (12)+ I (13)- I (2) - 
I (4)) x l 0 0 

ccDPr mimn&ttttttofuv uymmmmas 
cp^co^D ¥uym&<D* ^immn-yyi-fr&mz s 

ay (2#0»^+;l/) co^^+^Jtfcj; rrl 
mcmftZ EPE >iSi*cO:/D fcf Py#{i<D;< ^/l^fS 
<Di/?i-MmZT 8 6 (4#<D^+;l/> cDi/y+;b 

®#S^iJ^UVh^7^- (TREF) 

ssi 3 5 o c(ci!ijiL</cT r e f % ? ncunmrnzm 

AU ^-£j§fi5°C/h r {CT^}C0°C$-ei^S 

0°C/h rtTn 5°C3:T-#SU ?gffittlS^#/c 0 
W0, Wp, Wh#^*46fc 0 J^TtcSiJS^ 
B. a^lK^ff^/Ts-To 
[0 0 7 4] 1) iJ£gg 

TREFAyi,: G L^xyxttl^'J*y>*7A 
(4. 6 0 x 1 5 0mm) 

7D--fe;l/:GL^xyxttl ftS&ft 1mm K 
B r-t;b 

■fe^S/a^^ttSI SSC-3100* 

y? 

K;l'7't-7> : G Lt-l'xyxlil MODEL 5 5 
4*-?y 

TREFt-7"y: GL^xyxtS 

r.m\umm ■ m^xmnm rex-cioo sm§§ 

FOXBOROttS MIRAN 1A CVF 

1 077/u^ : /w^ttm mm^fiy 

;l/-7 : /Vl^&m 5 0 0 fi 'J 7 h /WI/-7 
2) iJSMF- 

IS : 7. 5 g/U >y h;b 
SAM: 5 0 0 /i'J-yh^ 

: 2 . 0 5 U l> -y h ;1//t> 
3. 4 1 M m 

*7A?tii§iJ : ^Dtv;l//-p (3 0-6 0/7-ya) 
?J 9ASje7>* : ± 2 . 0 °CWrt 
®^M^5iM«St (DSC) fC<fcS«_ 
. (°C) , ^M^»AHB (J/g) *3i 
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3 00 g/ 1 Smmte&SiaKfcitSU i/-A>MBL— 

[0 0 7 5] i/-)\>$kft 
7-;Hi ■ iio-;l/ffi/ilu-;H 
7— )IMU ■ 1 5 x 1 0 mm 
i/—AfEfj : 2. 0 Kg/ cm 2 

7-;l/Sfi : fc- h 7-;Waa£rtJf T* * § <fc 5 fcftjjS 
©7yf7"P«y*y^|4 

2^©7-f;l/AicOVT. -fe©#/SD-;l/®i:t9- 10 
ft©E&«p-;i/ffifc*«T0&mcT!&**-e. i o 
x i o c mofamicznznzmfeL, ioxiocm 

fco 

[0 0 7 6] M&ft 

5 0°C, 7 BK, #S 1 5 g/ cm 2 , illOx 
10cm 

fX hXkf— F : 2 Omm/ m i n 

P-F-fe/b : 2 K g 20 

[0 0 7 7] MfeM ■■ ^Id-;H/^Ip-/H 

mmmm ■ 2. 7° / sec 

XL"; FBI : 1 K g 

XU-y Ktfj&gl :6 5 cm 2 30 
ffimRtl : 1 5 g/ cm 2 

J 1 S K7 1 0 5KtMij5£L/c 0 

jg#^«ft^S©7^ ;l/A7 h fx £-fc£^ 
T 1 7 2 7 >^««®*ffll^«»»«a«K J: 13 
L/co 

J I S K 7 l 2 7 KJW»Ufe5l!l»»te J: 
#fCTSfJSL/*Co 40 
[0 0 7 8] ^0XA7 FJiJg : 5 0 0mm/ m i n 
D-F-fe/P : 1 0 K g 
iJ/£/3(S| : Vi/yyjfp] (MD) 

(l) 7Pfc?by-xfby- 1 -7fyHS7>^A 
«S£ft (A - l) 

8 0L) fcSSRtfX-e+ftfcSSIU BbKx^/-;l/2 
0 U &m*y**/*7h 1.06 k gRtfH** 1 0 6 
g£8AU UB¥U4*6J»(E»fl : T"eSrt<P6**i!f 50 
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ft) *»fco 

(rtS»8 0 L) fctWEv^*S/*M:£«4. 0 kg 

fco 4 o 0 c{cijnfitra^t^6 oomi £in?L 2 0 

#J*#U 7-n-7f;I/72U-h£8 5 0m 1 in* 

19.25 LfiALfco 1 2 5 °C L 2 i$ffl&ftfe 

SJS^-lifco fOft, 1 2 5°COflJi!7j<^7^y^fflt^T 
^#8fc#£tT-3/co ^fCHlgftf 7>£3 0. 5 0 L 

toz, rtia^i 2 5rtU2i«Bi»j)*Eis*-efco ^© 

0L) [A] £l. Okgfc&AU £5>fc 

A5i7k5£iaLfc^7^7^8. 4 LJta^fco 4 otfcubnJR 
Lh'Jxf-;l/7;I/^x7A4 3m 1 Ziti/twly?-))/ 
VtYS-i/i/^yltl 1 6m linAfco CtUcfuVU 
>^SETSI?t2 B5HKJS*-efc 0 ^©fi. @ft$ 

/Co 

ftfl!ll^^fig^©^^y^^»T'3mmo 17k 
g-PPt\ h 'JXf;l/7;l/5-^i,*4mmo 1 7k 
g-PPT\ ->*->^p^yf;|/->7 F^77vy^0. 
4m mo 1/kg-PP "e^ft^ftfltf&U fi^fiS 7 
5°(7 a-&E* (±E) 24 kg/cm 2 GT'^PfcfP 
if ls>Rxfi -7t y%B.m-$ittz 0 cGftffife 
oxf Uy^m^^olc^i- 1/ *fcifS 
© l -7fyti(7i§j;^: i * 

6fcmS©^»fca*J:5fc^«llfl«!l©*««l& 
M^PSfJtfco £fcccDBt©S£gBfi#Xffl$£#x 
^Dvhy^7W-{<: < fc0^#fL/ci:ii?., xfUyl 
fit* 3. 5mol%, l-7f7@®«3. 5mol 
TkStftSttl 1. Omo 1 %T*fco7c 0 

[0079] rasnfctfy^-offliiiftttfcaajgu a 
(2) yoei/^-xf i/y • 7>^im (a- 

2) 

*fi-&*WT©«fc-5»«:^HL/fcJW^tt^r (A-l) 

ra«ncfTofco rt^«2 o o KDMftmim&micmi 
(Dm&mmi$.#*i$.fttp<D*$'yi&¥mnr*3mmo \ 

7kg- PPT?, FiJxf;V7;V5x^A^4mmo 1 
/kg-P PT\ 7*77 D^yf F+7>7^ 

1 m m o 1 / k g - P P T-^-n^ n&*s u 8 

0°C, fi^E^j (^J±) 28 kg/ cm 2 GT'^Ptfb 
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«fcD$MffU5:i:c3, x^yyjlfi«7. 5mo 1%, 
12. 2 m o 1 %X*1b-2tc 0 

[0080] »6nfe#UT-o«i&i*tt*W€u a 

(3) yaifyy-x^yy- i -yf> • yy#7*£ 

a^f* (a- 3) 

mp*Tm<Qmmmc£*)W.it>rcctiMte (a- 
i) j:ra«fcff-afeo ^t2oo Lvmnrnm-sm 

fcMIBOH(ttMfta^*J«»+ y^gSST* 3 m 
mo 1/k g-P PT\ hUxf-;b7;V^x<j;A^4m 
mo 1/k g-P PT\ ^y^U^y^/l/y^ h^yy 
7^0. 4mmo 1/k g-P PT^fWU 
fi£SJS7 5U fi£)±7J (£JE) 24 kg/ cm 2 G 
T?7*ai£uy x x^y&tf l -7*xy£KfS£-efc 0 

^X^DVh^^^-tcfcO^Lfc^C?,, x^y 
y«fitt3. 3mol%> 1 -yrytlJgii3. 8mo 
1 %, 7j<*ZiiS« 11. 5 m o 1 %^feo/co 

[0081] uhntcXv^-tDmrnn'mMfeL, m 

-208 90 9^1 v «mtU, " C-NMRX^ 
^ h;l/^p>^S^ffl^T@tatfco c<7>P{@«:«fi£ft 
^$i©:/Dtfyy#Gu Stf/X(ii-7T>W 
^-JllS-&LTi/^»;:*3^§ hU7v F#fu©7 30 

P= {r/(r + s+t-h-i)} X100 

§o m«/telt4'©#^r©yy+;l/^fi^&3o & 
fc, ^otfyy-x^yy- i -^f> • ^y#7*«a 
^ftfc&WP^gffi^co^Ty:, MfE [«f8§W14 
©l?{ffi£?£) ©®<7)7) . mm\tLX\& (A-l) fc 

(4) 7Wyy-x^yy • 7 y^KMft (A- 
4) 

mp rZTm<Dnmi5mc£K)Mtbrcctuftte (a- 
[0082] ft®M2o o LtDMnmim-smcmtftD 

®fcfnkMf&ftZj&ft$«Dm ym?tmr° 3 mm o 1 / 
kg-PPT% hUx^;l/7;P5x>j7i,^4mmo 1/ 
kg-PPT\ ~>*->^D^yf;l/^l-^»7y%l 50 
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mm o 1 / k g - P P tl^tl^L. 8 0 

°Cs M^Et! (£ffi) 2 8 kg/cm 2 GT:/at?yy 
£x^yy££f£;$-efc 0 c©b?n gfstoifuytl 
^^^cfc^fcx^uy^M^ R/T£©#?»c&3<fc 

^©fi^gfirt ^Xfflfig^T^X * d v h ^ 7 f -ic <fc 
t>##TL/c£c3, x^yymg«:7. 9mo 1%, 7j< 
iiSSIgii 12. 2mo 1 %Tfeofc 0 

[0083] f#p»n7c^uv-<7)^aM#'!4^sij^u n 

P r = 1 (11)/ ( 1 (11 ) + I (12)+ I (13)- I (4) - 
I (5)) x l 0 0 

fit. wm$\(\) tem2icist<}%i/tfj-)imm<Di/ 
yi-h&mx&Zo c©p r mmmsfottmn-Ju 

3gft3P P Eil^^oyDeuy^fuco^^;!/^ 
©yy+7l/^S«TjSi (5#©y?Vvl/) (Di/fi-fr 
^mckVimLX^Zo £fc. rrS^CIWEP 
Ea^pp©^D^uy#ficD^^7i/mm©yy+;^S 
£T«5<5 (4#©y^vb) ©y^l/^SfCcfcD^ffl 
LTt^o i:;:5t\ yu^^y-x^l^y • ^y^A 

Wfi^C&ttSP r©»ffi££{ai, MfB (ffJSM^tt 
©f¥fffi£&) ©CD©y) , Jlft#iJ£LT«: (A- 2) {c 

*5^Ti Bit t rejoin t*mias v^Tiee l % 

(5) TWyy^B^f* (B- l) 

[0 0 8 4] F^ffl2 0 0 LOSa^tta^ff^MfE© 
Stt&jM^^^©^* y/g^»l? 3 mm o 1 / 
kg-PPT\ h'Jx^;l/7;l/^X'i7i,^4mmo 1/ 

k g - p p-vm&L, ^fi-^^cayy^a^y^y" 
p< h+yy^y^-^-ii-r, S-^rUJt8 0°c, m^Eti 

(^l±) 2 8 kg/ cm 2 G-e^Dtfyy^^a-^^ 
#xfflfi8% ^fx p v h 9*7 7 ^ -(c £ D t fc t c 

6, ymmm*4. 4 mo 1 %T£o7Co $7c> J I S 

k 721 oicwmLmfeLrctfrhjyTvtxte 

5. 8 g/ 1 Oni i n "c$>c7Co 
[0 0 8 5] »6tlfc#Uv-©«IB1*tt*WSU n 

(6) *<DM(D'7u\£l>y%&£# (C-i) 
(v^*~>*A{t^©mS) (A-l) fcl^ttfc 

(QfMfeMta^AoiiaE) ssMSJsa^^ 1 2 5°cfrp> 



(21) 



39 



1 1 O'CfC^SU IK*'Y/*>fcJ:*fc£fijg*l 2 
5 "Cfr 6 8 0 VlcmE L feUW4 (A — l ) i: ffi&lc'il 

ofeo 

(wia^) (A-i) tmmicftorco 
(*M^> rt^«2 o o LvMftmn&mcmzv)® 

WMmi&tiZJ&ftrp<D?-Z >mi-Wm.-£ 3 mm o I / k 
g-PPt% h'Jxf;l/7;V5-^A%4mmo 1/k 
g-PPT\ z/i/tti^y+bi/* Y^yi/'yy^Q. 
4 mm ol/kg-PP T** *Hf tift*&U fi£iB£ 7 
5°C, a-^ffi^J (£E) 2 4 kg/ cm 2 GT*7otfU 
X xf-U^&tfi -7ry£SfS£-t£feo CCDBffiFrS* 



10 



3E4 
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©l-yf->-tl(c^s«ko{ci-^r^i^l^ $ 

M^HtiLfeo £fec©l$©M^aiIrt;tfxffij£*;tf3. 
^DVh^v7^-{c < fc!3^*TLfei;C5, x^b>|i 
£14 5. 4moll 1 -^rfitftli 1. 3mol 
%, zklgttgtt 9 . 5 m o 1 %T'feo fee 

[0 0 8 6] »6ftfc#yv-©ttB1«t*ji£U £ 
4 (C^Lfeo 

[0 0 8 7] 

[l§4] 





A- 1 


C- 1 




A-2 




B- 1 


TcA 




82.6 


78.0 


TcA 


■c 


80.4 


TcB 


V 


116.3 


Trot 


°C 


122.2 


117.7 


Tnr 


V 


120.5 


TmB 


x: 


164.7 


a + £ 


mo IX 


9.3 


11.3 


a* 


wtX 


6.0 


AHB 


J/8 


117 


(X 


mo IX 


6. 1 


10.5 








TaB/2+10 


92 


/S 


mo IK 


3.2 


0.8 
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